This paper describes and discusses two issues which limit the delivery of mobile learning from assisting in disseminating course and module information to higher education students. The concept of delivering information to support learning is designed to augment their engagement with their subject areas and ultimately enhance their learning experience by allowing for increased flexibility in their access to learning materials. The paper concentrates on both the infrastructural and sociological issues associated with providing VLE access from a mobile or flexible position. Using mobile widgets, network coverage data and student's responses to understand the potential benefits and limitations of using mobile devices to access information from the VLE. Discovering the majority of students are without a dedicated application or mobile website, coupled with inept network access this paper investigates the apparent constraints of a promising method of disseminating information to learners.
INTRODUCTION
Mobile learning or 'M-Learning' holds the promise to enhance and optimize learning by utilizing pre-existing information systems and deliver them in a contextual, more meaningful manner. Mobile devices have become increasingly popular and a number of applications have been developed to aid teaching and learning strategies (Cheng et al, 2008) .The modern or nomadic learner travels interminably between locations and utilizes mobile technology to access information and learning materials from anywhere and at any time. This revolution of pre-existing concepts of space, time and educational content into personalized, interminably connected, and dynamic learning environments is currently in rapid development. Yet, it is the transmission and delivery of these contemporary learning environments which are imperative to the successful uptake and adoption of mobile learning. Subsequently, educators and technologists must design delivery systems which are both effective and appropriate for the students.
With mobile phone penetration in Western Europe currently measured at 130% (Ofcom, 2008 ) the potential of mobile devices lies in not only the popularity of the technology, but in the unique properties possessed by the mobile phone or device. Although originally expressed as an outgrowth and consequence of e-learning, it was soon defined as being 'spontaneous, private, portable, situated, informal, bite-sized, light-weight and context aware' .Possessing such inherent properties means that education can be delivered and realized for digital native and nomadic students.
Unfortunately, mobile learning does have its limitations. Deliberations over these shortcomings (Shudong & Higgins, 2005 ) cite a number of inherent weaknesses of why mobile learning disappoints on its massive potential. Most notably, access to internet connections and personal boundaries are mentioned as potential problems in the rapid adoption of the technology. With the delivery of learning objects being as imperative as the content itself, discovering the next major development in technology enhanced learning is essential to the benefit of everyone involved in the education process. Therefore investigation into the confines and boundaries which exist is important in developing future mobile learning ideas and models.
FLEXIBLE LEARNING AND MOBILE LEARNING
Flexible learning is defined as an approach to the education process which is learner centric, impartial to time, space and the methods of learning and teaching in an efficient networked environment. (Moran & Myringer, 1999) . In drawing inherent characteristics from both the distance-based education and campus based environments; with the concept of the learning materials being delivered to the student using appropriate technology combined with the need for social interaction and community based networking has crafted a prerequisite status for flexible learning. Flexible learning is a movement away from a situation in which key decisions about learning dimensions are made in advance by the instructor or institution, toward a situation where the learner the range of options from which to choose with respect to these key dimensions. (Collis & Moonen, 2001 ). The advancement of information technology and more specifically mobile technologies ensures an excellent tool for enhancing flexibility and has the potential to accommodate the needs of diverse groups of students (Choy et al, 2002) .
Although it has been more difficult to create a fully comprehensive definition of mobile learning; several attempts have already been proposed. Originally defined as its differences from traditional and 'tethered' elearning (Traxler, 2005) the ever developing technology with high mobile device penetration within society has made the definition increasingly difficult. Although O'Malley (2003) encompasses mobile learning as "Any sort of learning that happens when the learner is not at a fixed, predetermined location, or learning that happens when the learner takes advantage of learning opportunities offered by mobile technologies". As a result, mobile learning can be considered a part of flexible learning. Perhaps mobile learning can offer the context dimension to flexible learning. Further, mobile learning can be considered an application example of a disruptive technology where users are interrupted regularly, where a user will receive information on the move and within a context. This suggests that mobile learning has more control over the learner, whereas for flexible learning, the user (learner) has more control in choosing study modes and methods.
The figure below demonstrates the characteristics or features for both flexible learning (Gunn, 2000) and mobile learning (winters, 2006) . As demonstrated the obvious parallel is of the allowance for personalization in both time and special dimensions for accessing and adhering to learners varying learning schedules and styles. For mobile learning to become a legitimate solution to the requirements posed by flexible learning, the limitations which could hamper the delivery of information must be investigated and understood. 
VIRTUAL LEARNING ENVIRONMENTS
The rapid developments within information and communication technology; coupled with students encounters and subsequent expectations with online environments create new possibilities for educational experiences. As information technology has undoubtedly formed unparalleled opportunities for social communication and peer-construction of knowledge, higher education institutions have aimed to align themselves with these technological advancements and adopted this 'Webagogy' .
. One major archetype of this is with universities virtual learning environments now becoming the natural medium for most 'digital native' students accessing academic support such as announcements or course materials. With Web 2.0 being as pervasive as it is to Generation Y, with instantaneous communication now an integrated expectation in their daily lives, it is only a matter of time before this level of interaction is expected in an educational context. Although virtual learning environments themselves are perceived as a modern example of the Web's influence on educational activity, they have existed in other, more primitive forms since compulsory formal education began to be introduced in the US and Europe. This ranges from archaic distance learning using primitive forms of the mail system, the introduction of the television and most recently now the internet. Therefore, education has always utilized current trends in technology to support learning. Arguments into the role of institutions and teachers are to facilitate engagement in the materials presented including 'navigational aids' for students to further their understanding of a particular subject (Pachler et al 2010) .Currently, most universities have a comprehensive virtual learning environment which already utilizes a profusion of technologies in the process of course management and effective delivery of learning materials. With Web 2.0 functionality now being an intrinsic and progressive element in most students' learning environments; there is now an expressed need to mobilize this sharable and interactive content. It is clear that the latest versions of learning environments often attempt to replicate aspects of other social media; however it seems that both teachers and learners are supplementing their activities with tools that sit outside of these institutionally sanctioned environments. One clear example of this vacant replication is shown in Figure 2 . Such a tool acts as a private and social web space to record and share reflections on student learning, explore learning outcomes and aspirations. In addition, such a platform encourages higher education students to think about their future careers, and supports personal development. Even with a blogging feature directly available for the students, many still utilize social networks and blogging sites away from the university itself. Social software is perceived differently within an educational context, compared with ordinary personal usage and this discourages student's adoption (Small & Morgan, 2008) . The use of blogging in an educational context or as part of an application built within an educational establishment is something that students have not really adopted. Even the use of RSS or Twitter as technologies where students can get updates or share educational experiences as part of or built-in within virtual learning environments is not something that students prefer to be engaged with. This issue is one of the major motivations for this study and raises subsequent hypotheses, in which the need for the pervasive nature of a ubiquitous environment is necessary in education. argues that students no longer need to connect and consume information at the expense of real life, but can do so as part of real life as they freely move around the world, using their own personal devices to engage with people, ideas, and information, perhaps using these same mobile devices to produce, consume, and store content and conversation. This can be achieved in a mobile network environment or within a wireless campus network. A wireless network can be based on different technologies such as the work presented by Wang, Ci Zhan, and Xu (2007) Here, a mobile learning environment based on applying wireless sensor networks to context-aware learning enabling people to learn at any time and at any place was proposed and described . What is important is that a cost-effective wireless infrastructure is available to support a learning environment especially within a university campus. This is one of the main promises for mobile and wireless technology to support and assist learners, allowing students to efficiently engage with information; and subsequently the ease of use aims to increase adoption and participation in the learning process. As the Horizon report (2010) argues the possibilities for mobile devices in learning environments as a whole are endless. The devices portability allows for the mobile phone to become a store of reference materials and learning experiences, as well as general-use tools or fieldwork, where they can be used to record observations via voice, text, or multimedia. Therefore teamed with the known benefits of the VLE, the experience of learning could be heightened to the benefit of students.
INFRASTRUCTURAL CONSTRAINTS
The communication and data transfer possibilities created by mobile technologies can significantly reduce dependence on fixed locations for work and study, and thus have the potential to revolutionize the way we work and learn (Peters, 2007) . Of course; this entirely depends upon the accessibility and range of wireless access available to both the staff and students. Higher education institutions have identified the student's requirement for mobility by providing wireless LAN access on campus, using such initiatives as 'Eduroam' which provides a free, secure, and internationally available roaming access service for the education community. Unfortunately, with the developments in mobilizing access to education, nomadic learners have now been transformed into mobile learners, and' Eduroam' is effective, but does not entirely encompass the needs of mobile or flexible learners.
. Currently, wireless access is configured for nomadic learning practises, with 'hotspots' being favoured within busy, communal buildings or lecture halls. Figure 3 represents the data collected from a focus group of students regarding their routes around the campus and the network access which is readily available for all members of the university. From the three separate maps of campus above, it can be seen that the wireless LAN access is limited to buildings. This also conveys a lack of wireless access around the open areas which are used for communal use by the students, as well as the housing area (accommodation) and therefore a large area which students use as part of their daily routes on campus.
Image 'a' is the university's own publication which denotes the availability of wireless access across the campus. These are mostly buildings in which most educational and research activities take place, such as lecture theatres, laboratories or seminar rooms. Image (b) is a representative simulation which provides a visualization of access and distribution of the wireless network across the campus. Again, these are closely matched the first image; but allow for a more realistic radius and range of the provided access. The third image is a representation of the most popular routes and paths used by the students; but layered over the chloropleth diagram. This shows the students most popular routes around campus only converge with wireless access as they walk parallel to the networked buildings. Therefore the access to mobile learning using wireless LAN is limited due to the infrastructural boundaries which are aimed at nomadic learning, rather than mobile learning. This creates situations which gaps in access to learning services are present, forcing students to adapt their learning around a system, rather than the information systems encompassing the working patterns of the learner; defeating the objective of flexible learning.
The most obvious alternative for access is using the mobile internet itself, although cost can be especially large for the considerable proportion of overseas students. With an average rate of £1 a megabyte for both uploading and the downloading data, strategies must be implemented to allow cost-effective and continual retrieving methods for a fully pervasive learning framework. Of course cost efficiency is an issue, but so is quality of access. Table 1 demonstrates the quality of access from five separate university campuses according to each of the major mobile phone service providers in the UK for accessing email, browsing internet pages and viewing video content. The mean values represent the calculated average value of coverage provided by each of the mobile network operator's freely available coverage data. Although each of the network providers possessed a relatively high level of coverage for each of the ten university campuses, unfortunately only one campus environment had a full level of coverage for 3G access. One apparent answer to the problem would lie in higher education institutions purchasing network capacity from a mobile network operator to provide custom and higher quality mobile services to end-users. Again, the downside would be significant cost, both in the setup and maintenance of an information distribution channel which subsists without any expense. But this must be considered and costs for such a system should be calculated.
Apart from the obvious infrastructure of communications access, the other issue is that of the access of the content for the virtual learning environments. The major challenge to the utilization of such mobile learning channels as RSS feeds for mobile learning is that of the paradox which arrives when using feeds directly from a secure virtual learning environment. With RSS feeds being inherently mechanisms intended to freely inform the user of recent content modifications, and authorization being the procedure to restrict access to information (Crane & Benachour, 2010) . This pre-existing information infrastructure poses an obstruction in the access to mobile learning due to security policies of each institution. Although the wireless access is a major factor in constraining mobile learning, the virtual learning environments structure is also important in accessing information to support learning. This of course renders the mobile learning experience dependent on the VLE.
SOCIOLOGICAL BOUNDARIES
Although current network access can limit the usage of a mobile virtual learning environment; if the students feel it is an infringement upon their personal space, the concept of a mobile VLE for supporting learning can be somewhat invalidated due to not understanding personal contexts of time and space.
For many students, a mobile phone is the ultimate personal device, serving a multitude of functions in their day to day lives and holding important information. Being the definitive personal device means there is a strong sense of personal space and limitations to the extent academic practises should intrude. Certain sociologists even argue that with the evolution of a mobile connected society, "the distinction between public and private domains should be dispensed with since nothing much of contemporary social life remains on one side or the other of the divide" (Sheller & Urry, 2003) .
In order to attain more information surrounding the sociological aspects which affect the necessity for mobile learning; a survey was conducted from a collective of 66 students, from a total of twenty different higher education institutions; with the entirety answering positively to both using a university maintained virtual learning environment and owning a mobile phone.
Fig. 4. Student's responses towards VLE & online social networks
From this investigation, the majority of students do not have a dedicated mobile VLE either by a dedicated application or by a mobile website. Further to this, most of those who answered believed they would use a mobile VLE; yet the appropriateness of has a larger, more comprehensive and apprehensive range of responses.
One other boundary which has arisen during the last few years is the use of social networks and Web 2.0 by higher education institutions to informally improve student engagement away from the VLE. Figure 5 shows the responses to the integration of VLE and social networks in the delivery of learning content and information.
Fig 5. Student's responses towards intrusion and integration of VLE & online networks
Interestingly, there is a lack of positivity in the incorporation of external social networks, with the majority of those who answered finding it less comfortable being connected in this domain. Although a student having their own phones being transformed into a learning form seems acceptable; the concept of social networks doing the same seems relatively unacceptable.
DESCRIPTION OF THE STUDY
A study was performed using a mixed group of ten first year undergraduate students over a six week period for a User Interface Design module. Supplementary to this information will be daily revision tips for the upcoming exams, to act as inducement to sustain active interest in the widget. This time of year was selected specifically due to it being the last module of the academic year, and therefore the student's participation and engagement is notoriously lower than in any of the previous terms. Each of the focus group was equipped with a Nokia 5800 XpressMusic mobile phone, to keep as their own for the duration of the study. The option of installing their own Sim card was presented to the students, so they could use the phones as they would their own. Half of the students had a dedicated university managed RSS Widget installed on their devices, and the remaining half had a Twitter client readily available to receive information about the module content and revision tips. No mention of the evaluation criteria or surveying strategies were informed to the students to ensure they had no real insight into what type of feedback or opinions they held at this stage. This was done so that they would not be distracted about the type of feedback they would give and focus mainly on the use of the applications. The participants were informed that if they had any issues or opinions regarding the project to film them via the phone's video camera, to gain a realistic and in situ insight on the student's usage during this study. If complications developed regarding the use of the widgets or accessing the updates, assistance was available daily either face to face or by email. The lecturer and module convener leading and orchestrating the learning material for the module was asked to post exactly the same educational content, announcements and updates on both the existing virtual learning environments RSS outputs and externally online via Twitter.
The RSS widget was created in Aptana Studio using a compound of XML, HTML and JavaScript for deployment and installation on the devices. In order to reduce variation, the colour schemes were emulated like the Twitter widget, which was a standard client widget; from the Ovi store, the online marketplace and repository for widgets and mobile applications, similar to that of the Android Market or the Apple Apps store. Other than this difference, the most obvious was that of RSS requiring a mechanism which would allow students to respond to any updates they receive. This would provide the RSS service with a half-duplex system instead of its original simplex setup. This function was created by embedding a form into the widget which in turn, passes their email and comment into a SQL database; notifying the lecturer or module convener if any comments have been received. To make certain this was not tipping the balance; this messaging service only allowed for 140 characters to be sent, in parallel to Twitter messages. Figure 6 shows visual demonstrations of the consonant widgets for both Twitter and RSS respectively. 
STUDENT EXPERIENCES
In order to measure the student's experiences of the mobile learning trials, the participating users were asked to attend a short, informal debriefing to induce some insights into the mobilized virtual learning environment content. The students were provided with a blank SWOT analysis and asked to fill in the strengths, weaknesses, opportunities and threats to supporting mobile learning using the VLE. Figure 7 is the aggregated results of both the RSS and Twitter group's thoughts towards the strengths, weaknesses, opportunities and threats of the system they had experienced. The students stated a range of issues, benefits and limitations of the mobile supporting technology. Most notably, the wireless and network connectivity, teamed with the economic costs which they cited as a threat to their adoption of the mobile delivery of VLE information. None of the students questioned touched on, nor discussed the intrusion or disturbance of their personal boundaries. Alternatively, the students mentioned the aggregation of social network into their mobile delivery channel as an opportunity for the technology. As seen, there were some differences in the responses between both the official RSS channel and that of the twitter, social networking channel, which include all four sectors of the SWOT analysis. Ultimately, the problem of cost efficient wireless access was the most apparent consistent problem.
DISCUSSION & CONCLUSION
Investigating the limiting factors in mobile learning will be of interest to both educational technologists and educators themselves. From the widgets constructed and the subsequent investigation into information delivery in a mobile learning domain; it can be easily argued that a mobile VLE could be efficiently utilized. Overall all the students responded positively about the mobile widgets position and the appropriation of their use during the trials. Although there is no clear leader, students generally responded more positively to the RSS widget, rather than the Twitter application. As far as limitations and drawbacks of the mobile study, the data sets recruited and tested were from one department and may have had existing knowledge or background of a technical nature. Conceivably, using another set of students from an arts or humanities subject field may provide differing results on the strengths and weaknesses of a mobile VLE information system. Again, the focus groups used were not interviewed or chosen on any existing or previous mobile learning background, and may have been exposed to similar systems prior to the study itself. Once more, all the students were provided with identical mobile phones, although some may have been familiar with the handset or manufacturers interaction menu system previous to the study. Several directions and research areas can be considered and investigated from the results of this paper. One major issue for further review is the coverage and infrastructure of the universities wireless network. The need to create cost effective mobile information systems directly for students could be considered inane without the necessary internet access available. Furthermore, the constrains which appear to exist in utilizing externally available Web 2.0 should be discouraged or discarded due to the student's own personal space. Ultimately, this paper is only a foundation to the discussion and discovery of the apparent limitations of mobile learning channelling VLE information. Identifying and answering the issues raised are imperative for both student engagement and future education and technological advancements.
